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10.1534/genetics.106.062711
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D., Wolf, J. B., and Arendonk, J. A.
M. (2007b). Genetics 175, 289–299. doi:
10.1534/genetics.106.062729
Whole-genome resequencing reveals loci
under selection during chicken domesti-
cation
by Rubin, C. -J., Zody, M. C., Eriksson, J.,
Meadows, J. R. S., Sherwood, E.,Webster,M.
T., et al. (2010). Nature 464, 587–591. doi:
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Today the developments in genetics are
exciting. Perhaps this explains why geneti-
cists sometimes seem to overlook common
sense solutions. One example of this is
the selection experiment done by Bijma
et al. (2007a,b). These authors developed
a sophisticated statistical method of group
selection against mortality in hens ran-
domly placed together. One may safely
assume that this mortality is due to can-
nibalism as a result of severe feather peck-
ing. However, they seemed to overlook
the possibility that severe feather peck-
ing is no normal behavior performed by
all individuals. As a result their selec-
tion seemed not very efficient. It is often
assumed that layers selected for produc-
tion traits show severe feather pecking
because more aggressive hens have more
opportunities to obtain food. Sufficient
food is necessary for a good production.
Therefore, aggressive hens are supposed
to have a higher fitness during the selec-
tion for production traits resulting in an
undesirable correlated selection response
for this trait. However, aggression does not
explain why in other strains selected for
production traits severe feather pecking
is almost absent. It does also not explain
why in species not selected for produc-
tion traits severe feather pecking occurs
frequently under husbandry conditions.
For instance, game pheasants, partridges,
ostriches and in the wild ancestor of our
domestic fowl: the bankiva (Gallus gal-
lus; Van Rooijen, 2010a). Severe feather
pecking differs from aggressive pecking
in several respects, for instance, aggres-
sive pecks are always aimed at the head,
whereas severe feather pecks are aimed at
other body parts (Savory, 1995). Unlike
aggressive pecking, severe feather pecking
is not performed by all individuals but it
is a deviant behavior performed by partic-
ular individuals (Keeling, 1994). The aim
of selection under commercial conditions
must be to select against these individuals
(Van Rooijen, 2010b).
Another example of overlooking a com-
mon sense solution is the experiment per-
formed by Rubin et al. (2010). To reveal
loci under selection during domestica-
tion, these authors resequenced the whole
genome of groups of domestic poultry
and that of bankiva jungle fowl. These
authors found that essentially all individ-
uals of domesticated fowl carry a TSHR
allele (the locus for the thyroid stimulating
hormone receptor). The TSHR-gene plays
a role in the photoperiod control of repro-
duction, i.e. it explains why domestic hens
lay eggs almost the year round. In bankiva
zoo populations this allele was only found
at intermediate frequency. Therefore, these
authors concluded that TSHR may be
a domestication locus in chicken. They
assumed that the presence of this deviant
TSHR-gene in bankiva zoo populations
was due to hybridization with domes-
tic chicken. Apparently they overlooked
the possibility that this gene could origi-
nate from the Ceylon jungle fowl (Gallus
lafayetti), otherwise they had incorporated
this fowl in their study. There is a good
reason to consider this possibility. During
the breeding season, to attract females,
the male bankiva is less camouflaged than
the female. Outside the breeding season
the plumage of the bankiva cock is more
hen-like (eclipse plumage). The domes-
tic cock does not possess such an eclipse
plumage and is able to reproduce the
year round. Probably, the TSHR-gene plays
also a role in the photoperiod control of
the male eclipse plumage, i.e., it probably
explains why domesticmales have a similar
plumage the year round. Also the Ceylon
male does not possess an eclipse plumage.
The Ceylon male and female seem able
to reproduce the year round (this is con-
firmed by fancy fowl keepers) and, thus,
oviposition andmale sexual behavior seem
hardly controlled by photoperiod. The
explanation may be that Ceylon fowl lives
on Sri Lanka (formerly Ceylon), where
from May to August the Yala monsoon
brings rain to the south western half of
the island, and from October to January
the Maha monsoon to the North and East
(Cummings et al., 2006). Therefore the
relation between day length and the most
suitable period for reproduction is not
straightforward for the Ceylon jungle fowl
population on Sri Lanka. This suggests
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that the Ceylon jungle fowl carry the
deviant TSHR-locus. Probably, the domes-
tic chicken has amultiple origin (Nishibori
et al., 2005). For instance, the gene for the
yellow skin descents from the Sonnerats
jungle fowl (Gallus sonneratii) (Eriksson
et al., 2008. Therefore one may question
whether the TSHR-locus does not descend
from Ceylon jungle fowl and thus is much
older than domestication. The suggestion
that the TSHR-locus is a domestication
locus seems premature, due to a focus on
the genetic method.
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